Targeting mitochondrial dysfunction in neurodegenerative disease: Part I.
The socioeconomic burden of an aging population has accelerated the urgency of novel therapeutic strategies for neurodegenerative disease. One possible approach is to target mitochondrial dysfunction, which has been implicated in the pathogenesis of numerous neurodegenerative disorders. This review examines the role of mitochondrial defects in aging and neurodegenerative disease, ranging from common diseases such as Alzheimer's and Parkinson's disease to rare familial disorders such as the spinocerebellar ataxias. The review is provided in two parts; in this first part, we discuss the mitochondrial defects that have been most extensively researched: oxidative stress; bioenergetic dysfunction and calcium deregulation. This review provides a comprehensive examination of mitochondrial defects observed in numerous neurodegenerative disorders, discussing therapies that have reached clinical trials and considering potential novel therapeutic strategies to target mitochondrial dysfunction. This is an important area of clinical research, with several novel therapeutics already in clinical trials and many more in preclinical stages. In part II of this review we will focus on possible novel approaches, looking at mitochondrial defects which have more recently been linked to neurodegeneration.